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STARDUST - Capture and Return of Wild-2 and Interstellar Samples
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LISSION SCIENCE SUMMAR'Y
COMET ENCOUNTER

.....

B Acrogel Collector, Tsou .
Wild 2 sample collection/return (o Earl
>1000 particles >15um |
m Comet Interstellar Dust Analyzer (CIDA), Kissel
Mass spectra of individual particles
B Imaging Camera, Newburn

m High resolution nucleus tmages

m Dust Flux Monitor (DEMI), Tuzzolino/McDonncl]
W Dust flux with PVDF and acoustic sensors

® Dynamics Science, Anderson .
W Integrated and individual dust flux
® May be cometary mass
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ISSION SCIENCE SUMMARY
CRUISE
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~m Collection of interstellar dust
m Contemporary interstellar dust > 100 particles
B CIDA mass spectra of interstellar dust
B [nterplanetary and IS dust detection with
DFMI

sarth anomaly and solar conjunctions
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CIENCE RETURN HOPES

®m Comet dust composition

m Comparison with collected samples

® What volatiles are lost in collected sam ples

m Composition of particles too small (o collect

® The nature of CHON

m Comparison with Halley and interplanctary dust
spectra |

~ m Interstellar Dust Composition

i, W Major elemental composition

m Relationship between CHON and silicate
malterials ,

® Importance of SiC and grains formed in hieh €/

cnvironments |
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IEN CE RETURN HOPES

maging & Dust Flux
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 ® Imaging Camera
W Gas/dust source regions
m Crust structure and surface processes

W Dctection of impact craters on an unusually old
SP comet surface

W Coma structure
m DFEMI - |
W Size distribution and flux at Wild-2
® Metcor stream discovery duri INg Cruise
m Radial distribution of inter planwuy dust




IENCE RETURN HOPES
Samples

“m How do cometary solids compare with
compositional fractlonauon trends seen in

meteorites? | |

m Volatiles

m Refractories Ca Al, Tl

m F¢/Si

<. B Comparison with IDPs and metcorites

m What fraction of comet dust is composed of
preserved IS grains
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Samples

m Performance of Aerogel Collectors
m Captured dust flux |

N Degree of capture modification

m Survival of volatiles

m Performance of Foil COllect()l S
W Degree of particle captuxo

m Capture modification



Mission Scenarios (Loop 1)
W

EGA
01/15/01

Launch
02/06/99

STARNUST

TOM3

ClDA-L X TCM-2/DSM1
99 day N 168 m/s
S / 03/10-14/00
. \\\\\;uv» . i
St LN Peaud
. ——— ISP Collection

1SpP stream - SEpP <30
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TOMS:

JPL

Science

CIDA #1

 L+45-144 d

* Dur: 99 d, Unitarea: 52 d
* Vimp: 58.7 - 42.1 km/s

ISP #1

* L+403-469d

* Dur: 66 d, all full grid

* Vimp: 11.7-9.9-10.1 km/s

DFMI

*« EGA, L+709
 dust particles exp.
* +x // sc velocity




Mission Scenario (Loop 2)

TCM-8=DDSM3
70 m/s, 7/4-6/03

EGA

science
CIDA #2
e L+769-914

* Dur: 145 d, Unit area: 74 d
¢ Vimp: 57.1-411 km/s

ISP #2
CHDA-? * L+1267 -1402 d
LIS days e Dur: ‘135 d, Full grid: 127 d

* Vimp: 14.8-9.3-9.6 km/s

Annefrank
* L+1364

[ . ISP Cotledtion

SEpP <30
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* Instrumem ObJectlves

INTACT CAPTURE .F
COMETARY DUST

ELEM!

INTAL COMPOSITION .

MORPHOLOGY

ISOTOPIC COMPOSITION
M] NERALOGY
REFRACTORY ORGANICS

- INTERSTELLAR DUST

ELEM

ENTAL COMPOSITION

MORPHOLOGY

ISOTOPIC COMPOSITION :

M NERALOGY |

. STARDUST Sample Instrument
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STARDUST Sample Instrument
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Dust Collection Modes

Interstellar
Dust
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, Cometary Darticies

4| Tray Rib | \ | :

::'j:'j Bare 6061-T651 Al i ~5m g/ml Surface
Foil 100s { |1 | |

1100 Al

50 mg/ml Base
20 mg/ml, Base

~5 ”mg‘/r_nl $urface

Intersiellar Particles

_ STARDUST Sample Instrument ~ SM@L - 13
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THE UNIVERSITY OF CHICAGO DUST FLUX MONITOR
INSTRUMENT (DFMI) FOR THE STARDUST MISSION

DFMI CHARACTLERISTICS

_ WEIGIHTS
Electronics Box  1.200 kp
Sensor Unu (0332 ke
Acoustic Sensors 0001 Ky
Harness 010N Ky
Totul P2 ke

POWER

TWO ACOUSTIC SENSORS ’ 7.3

ISensitive arca
1Sensor thickness

200cm’ | | Sensitive aren =20 cut’
28 ;| Seosor thickness =6
1594 ¢m| |Sensitive arca dia. = 504 cin




